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when that River was frozen over for feveral Miles, and 
Booths andStreets were made on the Ice, an Ox roafted 
thereon, &c. For the lowed Point of Freezing in 1716, 
was on January 7, when the Spirits fell to 3 ? Degrees 
only of the Glafe I now make ufe : But the true 
Caufe of the freezing of the Thames that Year was not 
barely the Excefs of the Cold, but the long Continu- 
ance of it : Which was alfo the principal Caufe of 
thofe remarkable Congelations of that River in 1683 
and 1708, when I faw Coaches driven over the Ice, 
large Fires made on it, &c. I am, with great Re- 
fpefr, 

Honoured SIR, 

Upm'mfter, Feb. Tours, 

13th, 173$, 

William Derham. 



V. A Letter to Cromwell Mortimer, M. D. 
Seer. d^. & containing federal Experiments con- 
cerning Electricity 5 ty Mr. Stephen Gray. 

S l Ky 

IN the Year 17x9 I communicated to Dr. Defagu* 
Tiers, and fome other Gentlemen, a Difcovery I 
had then lately made, (hewing that the EleQxick Ver- 
tue of a Glafs Tube may be conveyed to any other 
©ddies, fo as to give them the fame Property of attraft- 
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ing and repelling light Bodies, as the Tube does, when 
excited by rubbing ; that this attractive Vertue might 
be carried to Bodies that were many Feet diftant 
from the Tube. On May the ift Dr Defagulters 
made a Report of the Experiments he had feen, to the 
Royal Society \ I then promifed to communicate a more 
particular Account of thefe Experiments to the Society^ 
but as I was the next Day to go into the Country, 
where I knew that I (hould have the Opportunity of 
carrying on the Experiments much farther than I had 
yet done, for want of Room in my Chamber, which 
was not large enough for carrying on feveral other 
Experiments I had in View ; I was willing, as I had 
begun the Difcovery, to carry it on as much farther as 
I could, before I communicated it to the Royal Society* 
which I now humbly offer to their Confideration. 

In February 1724, 1 repeated fome of the Experi- 
ments I had formerly made, in the firfl Difcovery of an 
Eledrical Attraction in many Bodies, not before known 
to have that Property, which I communicated to the 
Royal Society. An Account of thofe Experiments is 
given in the Philofophkal fran/a^ions^ N° 366. I 
made feveral Attempts on the Metals, to fee whether 
they might not be made attradive by the fame Method 
as other Bodies were, viz. by heating, rubbing and 
hammering, but without any Succefs : I then refolved 
to procure me a large Flint-Glafs Tube, to fee if I could 
make any farther Difcovery with it, having called to 
Mind aSufpicion which fome Years ago I had, that as 
the Tube communicated a Light to Bodies, when it 
was rubbed in the Dark, whether it might not at the 
fame Time communicate an Ele&ricity to them, though 
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I never till now tried the Experiment, not imagining 
the Tube could have fo great and wonderful an Influ- 
ence, as to caufe them to attraft with fo much Force, 
or that the Attra&ion would be carried to fuch prodi- 
giousDiftances, as will be found in the Sequel of this 
Difcourfe. 

Before I proceed to the Experiments, it may be ne- 
ceffary to give a Defcription of the Tube : Its Length is 
three Feet five Inches, and near one Inch two Tenths 
in Diameter : I give the mean Dimensions, the Tube 
being larger at each End than in the Middle, the Bore 
about one Inch. To each End I fitted a Cork, to keep 
the Duft out when.theTube was not in ufe. 

The firft Experiment I made, was to fee if I could 
find any Difference in its Attraction, when the Tube 
was flopped at both Ends by the Corks or when left 
open, but could perceive no fenfible Difference , but 
upon holding a Down-Feather over againft the upper 
End of the Tube, I found that it would go to the 
Cork, being attra&ed and repelled by it, as by the 
Tube when it had been excited by rubbing. I then 
held the Feather over againft the flat End of the Cork, 
which attraded and repelled many Times together ; at 
which I was much furprized, and concluded that there 
was certainly an attra&ive Vertue communicated to the 
Cork by the excited Tube. 

Having by me an Ivory Ball of about one Inch 
three Tenths Diameter, with a Hole through it, this 
I fixed upon a Fir-Stick about four Inches long f thruft- 
ing the other End into the Cork, and upon rubbing the 
Tube, found that the Ball attraded and repelled the 
Feather with more Vigour than the Cork had done, 
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repeating its Attractions and Repulfions for many Times 
together : I then fixed the Ball on longer Sticks, firft 
upon one of eight Inches, and afterwards upon one of 
twenty-four Inches long, and found the EffcQ: the fame. 
Then I made ufe of firft Iron, and then Brafs Wire, to 
fix the Ball on, inferting the other End of the Wire in 
the Cork, as before, and found that the Attraftion was 
the fame as when the Fir-Sticks were made ufe of, and 
that when the Feather was held over againfl any Part 
of the Wire, it was attracted by it ; but though it 
was then nearer the Tube, yet its Attraction was not 
fo ftrong as that of the Ball. When the Wire of two 
or three Feet long was ufed, its Vibrations, caufed by 
rubbing the Tube, made it fomewhat troublefome to 
be managed : This put me upon thinking, whether if 
the Ball was hung by a Packthread, and fufpended by a 
Loop on the Tube, the Electricity would not be carri- 
ed down the Line to the Bill : I found it to fucceed 
accordingly ^ for upon fufpending the Bali on the Tube 
by a Packthread about three Feet long, when the Tube 
had been excited by rubbing, the Ivory Ball attraded 
and repelled the Leaf-Brafs, over which it was held, as 
freely as it had done, when it was fufpendf d on Sticks 
or Wire; as did alfo a Ball of Cork, and another of 
Lead that weighed one Pound and a quarter. 

After I had found that the feveral Bodies above* 
mentioned had an Electricity communicated to them, 
I then went on to fee upon what other Bodies the 
Tube would have the fame Effect, beginning with the 
Metals, fufpending them on the Tube by the Method 
above-mentioned ^ firft in fmall Pieces, as with a Gui- 
nea, a Shilling, a Half-penny, a Piece of Block-Tin, 
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a Piece of Lead ; then with larger Quantities of Metal, 
fufpending them on the Tube by Packthread, Here I 
made ufe of a Fire-Shove], Tongs, and Iron Poker, a 
Copper Tea-Kettle, which fucceeded the fame, whe- 
ther empty, or full of either cold or hot Water ; a 
Silver Pint Pot j all which were ftrongly Ele&ricaJ, 
attraftingthe Leaf-Brafs to the Hight of feveral Inches* 
After I had found that the Metals were thus Electri- 
cal, I went on to make Trials on other Bodies, as Flint- 
Stone, Sand-Stone, Load-Stone, Bricks, Tiles, Chalk ; 
and then on feveral vegetable Subftances, as well green 
as dry, and found that they had all of them an Ele&rick 
Vertue communicated to them, either by being fufpended 
on the Tube by a Line, or fixed on the End of it by 
the Method above-mentioned. 

I next proceeded to try at what greater Diftances 
the Eleftrick Vertue might be carried, and having by 
me Part of a hollow walking Cane, which I fup- 
pofe was Part of a Fifhing*Rod, two Feet feven 
Inches long ; I cut the great End of it, to fit it into the 
Bore of the Tube, into which it went about five Inches ; 
then when the Cane was put into the End of the Tube, 
and this excited, the Cane drew the Leaf-Brafs to 
the Hight of more than two Inches, as did alfo the 
Ivory Ball, when by a Cork and Stick it had been fix* 
ed to the End of the Cane. A folid Cane had the 
fame EfFeft, when inferted in the Tube after the fame 
Manner as the hollow one had been. I then took the 
two upper Joints of a large Fifhing-Rod, the one of Spa- 
nijh Cane, the other partly Wood and the upper End 
Whale-bone, which, together with the Tube, made a 
Length of more than fourteen Feet. Upon the leflfer 
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End of the Whale-bone was fixed a Ball of Cork of 
about an Inch and quarter Diameter ; then the great End 
of the Rod being inferted in the Tube, the Leaf-Brafs 
laid on the Table, and the Tube excited, the Bali at* 
traded the Leaf-Brafs to the Might of about three 
inches by Eftimation. With feveral Pieces of Spanifb 
Cane and Fir-Sticks I afterwards made a Rod, which, to- 
gether with the Tube, was fomewhat more than eighteen 
Feet long, which was the greateft Length I could con- 
veniently ufe in my Chamber, and found the Attra&U 
on very nearly, if not altogether as ftrong, as when the 
Ball was placed on fhorter Rods* Thus far I proceed- 
ed before I went into the Country, which I did the 
xd of May * 17x9, taking with me feveral Glafs Canes, 
and fuch other Materials I thought would be neceflary, 
and could not well be procured there. I fhall now 
give an Account of the Experiments I then made, fome 
of which were made at Norton-Court near Fever* 
fbam in Kent, at my honoured Friend's John God* 
freyX Efq* ? the other at Otterden~PUce % at my ho- 
noured Friend's Granml Wheler\ -Efqj a worthy 
Member of the Royal Society ; with whom I have had 
the Honour to be lately acquainted. I fhall fet down 
each Experiment in the Order of the Time and Place 
they were made, as I find it in my Notes. 

iThe firft Experiment was made at NortofhConrt^ 
May 14th, 17x9* between fix and feven o'Clock in 
the Evening. Having provided a Rod of about twenty- 
four Feet, that confifted of a Fir-Pole, of Cane, and 
the Top of Reed, upon the End of which the Ball of 
Cork was placed, and the great End of the Rod put 
into the Tube about feven or eight Inches j then the 
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Leaf-Brafs being laid down, and the Tube rubbed, 
the Ball attra&ed and repelled the Leaf-Brafs with 
Vigour ; fo that it was not at all to be doubted, but 
with a longer Pole the Ele&ricity would have been car- 
ried much farther. 

May the 16th, I made a Rod thirty-two Feet Jong, 
including the Tube ; the bigger Part of it was a Fir- 
Staff about (ix Feet and a half long, the reft was of 
Cane, and Reed for the top Part of it. All Things 
being prepared, as before, the Effeft was the fame as 
in the laft Experiment, only the Pole bending fo much, 
and vibrating by rubbing the Tube, made it more trou- 
blefome to manage the Experiment. This put me upon 
making the following Experiments. 

May the 19th, about fix in the Morning, the Ivory 
Bali being fufpended on the Tube, by a Line of Pack- 
thread twenty-fix Feet long, which was the Hight, I 
flood at in the Balcony, from the Court where he 
flood, that held the Board with the Leaf-Brafs on it ; 
then the Tube being rubbed, attraded the Leaf-Brafs 
to the Hight of near two Inches, as he that aflifted 
informed me. This was repeated with the Cork Bail 
with the fame Succefs. 

May the 31ft, in the Morning, to a Pole of eighteen 
Feet there was tied a Line of thirty-four Feet inLength ; 
fo that the Pole and Line together were fifty-two 
Feet. With the Pole and Tube I flood in the Balco- 
ny, the Affiftant below in the Court^ where he held 
the Board with the Leaf-Brafs on it ^ then the Tube 
being excited as ufual, the Eie&rick Vertue paired from 
the Tube up the Pole, and down the Line to the Ivory 
Ball, which attraded the Leaf-Brafs, and as the Ball 
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paffed over it in its Vibrations, the Leaf-Brafs would 
follow it, till it was carried off the Board: But thefe 
Experiments are difficult to make in the open Air, the 
leaft Wind that is ftirring, carrying away the Leaf- 
Brafs. 

Some Time after I made feveral Attempts to carry 
the Eie&rick Vertue in a Line horizontally, fince I 
had not the Opportunity here of carrying it from 
greater Hights perpendicularly, but without Succefs, 
for want of then making ufe of proper Materials, as 
will appear from what follows. The firft Method I 
made Trial of, was by making a Loop at each End of 
a Line, and hanging it on a Nail drove into a Beam* 
the other End hanging downwards, through the Loop 
at this End the Line with the Ivory Bali was put j the 
other End of this Line was by a Loop hung on the 
Tube; fo that that Part of the Line next the Ball hung 
Perpendicular, the reft of the Line Horizontal : Then 
the Leaf-Brafs being laid under the Ball, and the Tube 
rubbed, yet not the leaft Sign of Attra&ion was per* 
ceived. Upon this I concluded, that when the Elec- 
trick Vertue came to the Loop that was fufpended on 
the Beam, it went up the fame to the Beam ; fo that 
none, or very little of it at leaft, came down to the Ball, 
which was afterwards verified, as will appear by the 
Experiments that will be mentioned hereafter. Upon 
this I gave over making any farther Attempts of car- 
rying the Ele&ricity horizontally, defigning at my Re- 
turn to London, if I could get Affiftance, to have tried 
the Experiment from the Top of the Cupola of St. 
Paul\ not doubting but the Ele&rick Attra&ion 
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would be carried down perpendicular, from thence to 
the Ground. 

June the 30th, 1719, I went to Otter den-T lace, 
to wait on Mr. JVheler , carrying with me a fmali fo- 
lid GlafsCane of about eleven Inches long, and feven 
eighth Parts of an Inch in Diameter, with fome other 
requifite Materials, defigning only to give Mr. Whehr 
a Specimen of my Experiments. The firft was from 
the Window in the Long Gallery that opened into the 
Hall, the Hight about fixteen Feet ; the next from the 
Battlements of the Houfe down into the fore Court, 
twenty-nine Feet ; then from the Clock-Turret to the 
Ground, which was thirty-four Feet, this being the 
greatefl Hight we could come at ^ and notwithftanding 
the Smallnefs of the Cane, the Leaf-Brafs was attra&ed 
and repelled beyond what I expefted. As we had no 
greater Hights here, Mr. JVheler was defirous to try 
whether we could not carry the EleQxick Vertue hori- 
zontally, I then told him of the Attempt I had made 
with that Deflgn, but without Succefs, telling him the 
Method and Materials made ufe of, as mentioned above. 
He then propofed a Silk Line to fupport the Line, by 
which the Eleftrick Vertue was to pafs. I told him it 
might do better upon the Account of its Smallnefs ; fo 
that there would be lefs Vertue carried from the Line of 
Communication, with which, together with the apt 
Method Mr. JVheler contrived, and with the great 
Pains he took himfelf, and the Afliftance of his Ser- 
vants, we fucceededfar beyond our Expectation. 

The firft Experiment was made in the matted Gallery 
July i % 172-9, about Ten in the Morning. About four 
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Feet from the End of the Gallery there was a crofs 
Line that was fixed by its Ends to each Side of the 
Gallery by two Nails ; the middle Part of the Line 
was Silk, the reft at each End Packthread ; then the 
Line to which the Ivory Ball was hung, and by which 
the Ele6trick Vertue was to be conveyed to it from 
the Tube, being eighty Feet and a half in Length, 
was laid on the crofs Silk Line, fo as that the Bali 
hung about nine Feet below it : Then the other End of 
the Line was by a Loop fufpended on the Glafs Cane, 
and the Leaf-Brafs held under the Ball on a Piece of 
white Paper ; when the Tube being rubbed, the Ball 
attra&ed the Leaf-Brafs, and kept it fufpended on it for 
fome Time. 

This Experiment fucceeding fo well, and the Gal- 
lery not permitting us to go any farther in one Length, 
Mr. Wheler thought of another Expedient, by which 
we might encreafe the Length of our Line, which was 
by putting up another crofs Line near the other End of 
the Gallery :, and over the Silk Part of both the Lines 
there was laid a Line that was long enough to be re* 
turned to the other End, where the Ball hung ; and 
though now both Ends of the Line were at the fame 
End of the Gallery, yet Care was taken that the Tube 
was far enough off from having any Influence upon the 
Leaf-Brafs, except what paffed by the Line of Commu- 
nication : Then the Cane being rubbed, and the Leaf- 
Brafs held under the Ivory Ball, the Ele&rick Vertue 
paffed by the Line of Communication to the other End 
of the Gallery, and returned back again to the Ivory 
Ball, which attracted the Leaf-Brafs, and fufpended it as 
before. The whole Length of the Line was 147 Feet. 
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We then thought. of trying whether the Attraction 
would not be ftronger without doubling or returning 
the Line, which we found Means of doing in the 
Barn, where we had a Line of ix 4 Feet long, four- 
teen Feet of which hung perpendicular from the Silk 
Line ; and now the Attra&ion was, as we then con- 
eluded, ftronger than when the Line was returned, as 
in the matted Gallery. 

July 3, having now brought with me the great 
Glafs Tube, between Ten and Eleven in the Morning 
we went again into the Barn, carrying with us thefo- 
lid Cane, and repeated the laft mentioned Experiment 
with both the Tube and Cane - y but the Attraction was 
not fo ftrong as in the preceding Evening, nor was there 
fo great a Difference in the Attraction communicated 
by the folid Cane and Glafs Tube, as one would have 
expefted, confidering the Difference of their Lengths 
and Diameters. 

We then proceeded farther, by adding fo much more 
Line, as would make a Return to the other End of the 
Barn, the whole Length of the Line being now 2,93 
Feet j and though the Line was fo much lengthened, 
we found no perceivable Difference in the Attraflion, 
the Ball attracting as ftrongly as before. This encou- 
raged us to add another Return ; but upon beginning to 
rub the Tube, our Silk Lines broke, being not ftrong 
enough to bear the Weight of the Line, when fhaken 
by the Morion given it by rubbing the Tube- Upon 
this, having brought with me both Brafs and Iron 
Wire, inftead of the Silk we put up fmall Iron Wire; 
but this was too weak to bear the Weight of the Line. 
We then took Brafs Wire of a fomewhat larger Size 
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than that of Iron. Thisfupported our Line of Com- 
munication ; but though the Tube was well rubbed, 
yet there was not the leaft Motion or Attra&ion gi- 
ven by the Bali, neither with the great Tube, which 
we made ufe of when we found the fmall folid Cane 
to be ineffeftuai : By which we were now convinced, 
that the Succefs we had before, depended upon the 
Lines that fupported the Line of Communication, be- 
ing Silk, and not upon their being fmall, as before 
Trial I imagined it might be ; the fame Effed happen- 
ing here as it did when the Line that is to convey the 
Ele&rick Vertue is fupported by Packthread ; vm. that 
when the Effluvia come to ihe Wire or Packthread 
that fupports the Line, it pafles by them to the Tim* 
ber, to which each End of them is fixed, and fo goes 
no farther forward in the Line that is to carry it to the 
Ivory Ball 

Finding that our Silk Threads were too weak to bear 
many Returns of Line, Mr. Wheler thought of another 
Way of managing them, fo that fewer Returns might be 
upon each Silk Line ; which was by placing two other 
crofs Lines fome Feet below the upper ones ; fo that 
every other Turn of Line was fufpended.by the lower 
crofs Line. By this Means there was but half the 
Weight of Line upon each Silk,, of what there was 
when only two crofs Lines were made ufe of as be- 
fore. By this Contrivance, we could add a much 
greater Length of Line, without Danger of breaking 
our Silk* We then put up a Line that was 666 Feet 
ip Length, by eight Returns : Then the Leaf-ikafs be- 
ing held on a Piece of white Paper under the fvory 
Ball, and the Tube, with the otherEnd of the Line 
i fufpended 
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fufpended on if, being rubbed for fome Time, the 
Leaf-Brafs was attracted as manifeftly as it had been 
with much fhorter Lines, We then repeated the Expe- 
riment with the little fhort folid Cane, and found there 
was fomewhat of an Attraction, but not near fo great 
as with the large Tube. 

Though the going and returning of the EleCtrick 
Effluvia was very furprifing, yet we were willing to 
try how far the attractive Vertue might be carried in 
a continued right Line ; the Method of doing which 
was thus : That End of the Line where the Attraction 
was to be made, was fufpended on a Silk Line that was 
fixed crofsthe Garret Window on the North-fide of 
the Houfe, which was by Eftiraation about forty Feet 
high ; at about an hundred Feet from hence two Rods 
or Poles of about ten Feet long, and at two Feet di- 
ftanee from each other, were drove into the Ground, 
fo as that they flood nearly perpendicular, Thefe 
were in the great Garden. Beyond thefe, in the great 
Field, that is feparated from the Garden by a deep Fofs, 
about the fame Diftance from the firfl, were another 
Pair of Poles fixed j then four others at a like Diftance* 
Upon the Ends of thefe Poles were tied the crofs 
Lines of Silk, to fupport the Line of Communication, 
which being laid on the Silk Lines, the Ivory Ball 
hanging in the Garret Window, and the other End of 
the Line being hung by a Loop on the Tube, the Leaf- 
Brafs was held under the Ball, and after the Tube had 
been rubbed for fome Time, they called to me to let me 
know that there was an Attraction of the Leaf-Brafs. 
This was feveral Times repeated with Succefs j then 
Mr. Wheler came into the Field, and rubbed the Tube 
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himfeif, that I. might fee there was an Attra&ionj 
which I faw, though I perceived it not to be fo ftrong, 
as when the Attra£Hon was carried by a longer Line, 
by returning it, as in the Experiments above-menti- 
dned. The Length of the Line was 6$o Feet. This 
was feverai Times repeated, but the Experiment being 
rnade in the Evening, at length the Dew began to fall 
We began about Seven o'Clock, or fome little Time 
after, but before Eight the Attra&ion ceafed: But 
whether this was caufed by the Dew falling, or by 
my being very hot, we could not pofitively fay, but 
I rather impute it to the latter. This Experiment was 
made July 14, 1719. 

Note, That though we call the carrying the Elec- 
trick Vertue by the Lines in this Pofition Horizontal, 
ou are not tounderftand it in a ftriQ: Senfe, as may 
e eafiiy perceived by the Defcription of the Method ; 
and That as the Line fwagged down much below the 
Silk Lines that fupported it, in the middle Part between 
thofe Lines, it was fome Feet longer than the Diftance 
of the Poles* 

Some Days after this Experiment was repeated from 
the Turret Clofet Window, when the Line was y6§ 
Feet, and the Atrra&ion was no lefs perceivable than 
in the Experiment above-mentioned. 

More Experiments made at Mr. WhelerV, (hewing 
that large Surfaces may be impregnated wstb 
Ele&rkk Ej/luvia. 

A large Map of the World, that had twenty.feven 
fquare Feet in itj a Fable-Cloth containing fifty* 
nine fquare Feet •, thele tufpended on the Tube by 
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Packthreads, became Eieftrical. An Umbrello, fuf- 
pended by a Packthread tied to the Handle of it, be- 
came ftrongly EleQxical. 

An Experiment propofed by Mr. wheler, to fee <whe~ 
ther the Eje wrick Fertile would be any Way 
hindred by the magnet leal Effluvia of a Load'* 
jtone. 

This had a fmall Key hung by one of its arming 
Irons, and the Stone, together with the Key hung to 
it, were fufpended on the Tube by a Packthread ; 
then the Tube being rubbed, the Key and Stone both 
attrafted the Leaf-Brafs, the At tradion being the fame 
as that of other Bodies. 

An Experiment made to Jbew that the EleHrich 
Vertue is carried fever al Ways at the fame fimey 
and may be conveyed to con fider able Diftances. 

There was made three Stands, each compofed of 
two upright Pieces of Fir, fixed perpendicular, near 
the Ends of a long fquare Board, diftant from each 
other near a Foot and a half. Upon the Tops of thefe 
were tied Threads of Silk to fupport the Lines of Com* 
munication with the Tube and the attrading Bodies. 
One of thefe Stands was placed in the great Parlour, 
near the farther End i another in the little Parlour, and 
a third in the Hall, which was between the two Par- 
lours : As the other two were one of them to the right, 
the other to the left Hand, this laft was placed near 
the Hall-Window forwards ; the two firft were about 
fifty Feet, the other about twenty Feet from the Place 
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where the Tube was held ; then there were taken three 
fmall fquare Pieces of Wood, that were tied to three 
Lines of Packthread : Thefe were of about the Lengths 
above-mentioned. They were laid on the Silk Lines, 
and by Loops at the other Ends were fufpended on the 
Tube ^ then the Leaf-Brafs being held under the 
Pieces of Wood, and the Tube rubbed, they all of 
them attrafted the Leaf-Brafs at the fame Time. 
Some Time after, in my Abfence, Mr. Wheler tried 
a red hot Poker, and found that the Attra&ion was 
the fame as when cold. He a ifo fufpended a live 
Chick upon the Tube, by the Legs, and found that 
the Breaft of the Chick was ftrongiy Ele&ricah 

At Mr. Godfrey*,? / made the following Expert* 
ments ; Jbewing that the Eleftrick Vertue may 
he carried from the fube, without touching the 
Line of Communication, by only being held near 
it. 

The firft of thefe Experiments was made the yth of 
Aiigujl) 17x9. I (hall here mention fome of the 
moft confiderabie ones ; but as I did not always fet 
down the Day of the Month, fome of them may 
not be related in the Order of Time they were 
made ; nor did I always mention the Length of the 
Lines, thefe not being thought to be abfolutely ne- 

ceffary. 

I took a Piece of a Hair-Line, fuch as Linnen- 
Cloaths are dried on, of about eleven Feet in Length ; 
which, by a Loop at the upper End of it, was 
fufpended on a Nail, that was drove into one of 
the Rafters in the Garret, and had at its lower End 
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a leaden Weight of fourteen Pounds hung to it by an 
Iron Ring : then the Leaf-Brafs was laid under the 
Weight, and the Tube rubbed, and being held near 
the Line without touching it, the Lead- Weight at- 
tracted and repelled the Leaf-Brafs for feverai times 
together, to the Hight of at leaft three, if not four 
Inches. If the Tube was held three or four Feet 
above the Weight, there would be m Attraction ; but 
if it were held higher up, fo as to be near the Rafter 
where the Weight was hung by the Hair*Line, there 
would be no Attraction. 

An Experiment ", (hewing that the Eleftrick Vertue 
may he carried fever al Ways at the fame tfime^ 
by a Line of Communication^ without touching 
the f aid Line. 

There were taken two Hair-Lines, of between four 
and five Feet long ; to each of thefe was tied a fquare 
Piece of Cork, by Packthread ^ the Lines were fuf- 
pended by Loops at their upper Ends, upon two Nails; 
near the lower Ends there was tied to the Hair-Lines 
a Piece ef Packthread, by which there was a Com- 
munication between the two Hair-Lines } then the 
Leaf-Brafs laid under the Corks, the Tube being rub- 
bed, and held near one of the Lines, both the Corks 
attra&ed ; but that which was fartheft, much ftronger 
than that, near which the Tube was held. About the 
Middle of the Line of Communication they both drew 
with equal Force. 

Some 
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Some Time after* at Mr.Whelev's, we made the fol- 
lowing Experiment, in order to try "whether the 
Ele&rick Attra&ion he proportional to the Quan- 
tity of Matter in Bodies. 

There were made two Cubes of Oak, of about fix 
Inches Square, the one folid, the other hollow : Thefe 
were fufpended by two Hair-Lines, nearly after the 
fame Manner as in the Experiment above-mentioned ^ 
the Diflance of the Cubes from each other, was by Efti- 
ination, about fourteen or fifteen Feet ; the Line of 
Communication being tied to each Hair-Line, and the 
Leaf Brafs placed under the Cubes, the Tube was rub- 
bed and held over the Middle of the Line, "afid as near 
as could be gueifed,at equal Diftances from the Cubes, 
when both of them attracted and repelled the Leaf- 
Brafs at the fame Time, and to the fame Hight j fo 
that there feemed to be no more Attraction in the 
folid than in the hollow Cube, yet lam apt to think 
that the Ele&rick Effluvia pafs through all the inte- 
rior Parts of the folid Cube, though no Part but the 
Surface attracts ^ for from feveral Experiments it ap* 
pears, that if any other Body touches that which" at- 
tracts, its Attra&ion ceafes till that Body be rerfibved, 
and the other be again excited by the Tube. 

A Continuation of the Experiments made at 

Mr. Godfrey^. 

I next went on with an Experiment, to fee if the 
Eleftrick Vertue might not be conveyed to a Rod, 
without inferring it into the Bore of the Tube, or 
without touching the Rod, which I found to fucceed, 

Ex by 
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by fufpending the Rod either by Lines of Silk, or by 
Pieces of Horfe-Hair Fiftiing-Lines, placing a Ball of 
Cork on the leffer End of the Rod. 

AuguJ 13,1 took a large Pole that was twenty -feven 
Feet long, two Inches and a half Diameter at the great 
End, and at the leffer about half an Inch : It was that 
Sort of Wood they call Horfe-Beech, with the Rind 
on. This was fufpended by two Hair-Lines of about 
four Feet and a half in Length ; the firft Line was 
about two Feet from the great End of the Pole, the 
other about eight Feet from the leffer End ; fo that the 
Pole hung horizontal. At the little End of the Pole 
was hung a Ball of Cork about an Inch and a half 
Diameter by a Packthread about a Foot long,, and a 
fmali leaden Ball upon the Cork to keep the Packthread 
extended : Then the Leaf-Brafs being laid under the 
Cork, the Tube rubbed and held near the great End 
of the Pole, the Cork Ball drew the Leaf-Brafs ftrongly 
to the Might of an Inch, if not more : Then the Leaf- 
Brafs being held under feveral Parts of the Pole, it 
was attra&ed by it, as Mr. Godfrey obferved, but not 
near fo ftrongly as the Cork did. 

Jbonh$he Beginning of September / made the foh 
lowing Experiment) which pews that the Elec- 
trick Effluvia will be carried in a Circle, and he 
communicated from one Circle to another. 

There was taken a Hoop of about two Feet 
two Inches Diameter ; this I fufpended by a Hair* 
Line upon a Nail drove into a Beam *, the Line was 
about four Feet long*, then the LeakBrafs being 
laid under the Hoop, the Tube was rubbed, and held 
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within the Hoop, near the upper Side* of it, without 
touching it by feveral Inches : Then the lower Part of 
the Hoop attra&ed and repelled the Leaf-Brafs ftrong- 
ly *, but when held near the lower Part, there was 
very little, if any Attra&ion, If the Tube was held 
near the oudtde of the Hoop, it attracted ^ but ftrongeft, 
when at the fame Time it was held near the Knot of 
the Hair-Line the Hoop was fufpended by. To this 
Hoop there was tied a lelfer Hoop of about a Foot and 
a half Diameter : It was tied to it by Packthread, fo 
as to hang below it about two Inches; they were fuf- 
pended together by the Hair-Line ; then the Leaf- 
Brafs and the Tube being prepared, as bath been men- 
tioned before, the Tube being held near tbe tipper 
Hoop, the lower Part of the lower Hoop attrafted 
flrongiy, and when held near the upper Part of the 
lower Hoop, but very weakly^ but when held near 
the lower Part of the lower Hoop, there was no* 
Attra£lion. 

On the i$th of September I made the following Ex« 
periment^ which Jhews % that the Eleftrick Efflu- 
via have the fame EfeB in a Circle, when its 
Po fit ion is horizontal 

I took a large Hoop, of fotnewhat more than three 
Feet Diameter, and Breadth of about two Inches and 
a half ; to this was tied at near equal Diftances, four 
Lines: They were what they call Twine, which is of 
three Threads of Packthread twifled together, each 
about two Feet eight Inches long. Thefe were tied 
with their Ends together to a Hair-Line of about 
two Feet and a half long, by which the Hoop was 
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hung on a Nail, as in the other Experiments, fo that 
the Hoop hung now in an horizontal Pofition : Then 
the Leaf-Brafs being laid under the Edge of the Hoop, 
at between two and three Inches below it, the Tube 
beinr ; rubbed, and held between the Cords without 
touching them, the Leaf-Brafs was attracted and repel- 
led for feverai times together ; but when held near the 
outfide of the Hoop, oppofite to that Part where the 
Leaf-Brafs lay, tjie Attraction was much ftronger. 

About the latter End of Autumn, and the Beginning 
of the Winter in 17x9, I refumed my Enquiry after 
other Electrick Bodies, to fee what Addition I could 
make to the dialogue of thofe mentioned above, in 
Page and found many more that have the fame 

Property, and may be excited to attraft by the fame 
Method. As for Inftance, the dry withered" Leaves of 
Reeds and Flags, Grafs and Corn, both Leaves and 
Straw ; the Leaves of Trees, m thofe of the Laurel, 
the Oak, the Walnut, the Chefnut, Hazle-nut, Apple 
and Pear-tree Leaves ; fo that we may conclude, that 
the Leaves of all Vegetables have this Attradive 
Vertue. 

J pall now give an Jc count of the Experiments made 
at my Chamber in the Tear 1730. 

March the 2,3d, I diffolved Soap in the Thames- 
Water, then I fufpended a Tobacco-Pipe by a Hair- 
Line, fo as that it hung nearly horizontal, with the 
Mouth of the Bowl downwards ; then having dipped 
it in the Soap-Liquor, and blown a Bubble, the 
Leaf-Brafs laid on a Stand under it, the Tube being 
rubbed, the Brafs was attraded by the Bubble, when 

the 
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the Tube was held near the Hair-Line. Then I re- 
peated the Exprhnent with another Bubble, holding 
the Tube near the little End of the Pipe, and the 
Attradion was now much greater, the Leaf»Brafs 
being attraded to the Hight of near two Inches. 

March the 25th, I repeated this Experiment after 
a fomewhat different Manner : The Pipe was now 
fufpended by two Lines of white fewing Silk, of about 
five Feet and a half long •, thefe were hung upon two 
Nails drove into the Beam of my Chamber, diftant from 
each other about a Foot, by Loops at the other End of 
the Lines, by which the Pipe was fufpended ; then the 
Bubble being blown, by holding the Tube to the little 
End of the Pipe, the Bubble attra&ed the Leaf-Brafe 
to the Hight of near four Inches. This Experiment 
was made to fee whether fluid Bodies would not have 
an Eledricity communicated to them. 

jipril%) 1730, I made the following Experiment 
on a Boy between eight and nine Years of Age. His 
Weight, with his Cloaths on, was forty-feven Pounds 
ten Ounces. I fufpended him in a horizontal Pofit ion, 
by two Hair-Line?, fuch as Cloaths are dried on : 
They were about thirteen Feet long, with Loops at 
each End, There was drove into the Beam of my 
Chamber, which was a Foot thick, a Pair of Hooks 
oppofite to each other, and two Feet from thefe another 
Pair in the fame manner. Upon thefe Hooks the Lines 
were hung by their Loops, fo as to be in the Maaner 
of two Swings, the lower Parts hanging within about 
two Feet of the Floor of the Room : Then the Boy 
was laid on thefe Lines with his Face downwards, 
one of the Lines being put under his Breaft, the other 
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under his Thighs : Then the Leaf-Brafs was laid on 
a Stand, which was a round Board of a Foot Dia- 
meter, with white Paper parted on it, fupported on a 
Pedeftal of a Foot in Might, which I often made ufeof 
in other Experiments, though not till now mentioned: 
Upon the Tube's being rubbed, and held near his Feet, 
without touching them, the Leaf-Brafs was attrafted 
by the Boy's Face with much Vigour, fo as to rife to 
the Might of eight, and fometimes ten Inches. I put 
a great many Pieces on the Board together, and almoft 
all of them came up together at the fame Time. Then 
the Boy was laid with his Face upwards, and the hind 
Part or his Head, which had fhort Hair on, attraded f 
but not at quite fo great a Might as his Face did. Then 
the Leaf-Brafs was placed under his Feet, his Shoes and 
Stockings being on, and the Tube held near his Head* 
his Feet attrafted, but not altogether at fo great a Hight 
as his Head: Then the Leaf-Brafs was again laid un- 
der his Head, and the Tube held over it, but there 
was then no Attraction, nor was there any when the 
Leaf-Brafs was laid under his Feet, and the Tube held 
over them. 

April the 16th, I repeated the Experiment with the 
Boy, but now the Attra&ion was not quite fo ftrong as 
at the iirft, the Brafs not rifing higher than to about 
fk Inches. His Hands being ftretched nearly hori- 
zontal, I placed a fmall Stand with Leaf-Brafs under 
each Hand, and under his Face the great one, furnifh- 
ed as the others y when the excited Tube being held 
near his Feet, there was an Attra&ion by his Hands 
and Face at the fame Time. I then gave him the Top 
of a Fi(hing-Rod to hold in his Hand j there was a 
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Ball of "Cork ftuek on the little End of it, under which 
the Leaf-Brafs being laid> and the Tube rubbed and 
held near his Feet, the Ball attraded the Leaf-Brafs 
to the Hight of two Inches, and repelled it, and at- 
traded for feveral Times together with great Vi- 
gour. 

jipril ii, I again repeated the Experiment on the 
Boyj and now he attra&ed much ftrongerthan at the 
firft : The Leaf-Brafs rofe to his Face at the Hight of 
more than twelve Inches. Then I gave the Boy to 
hold in each Hand the Tops .of two Fifhing-Rods, 
with a Ball of Cork on each of their leiTer Ends ^ then 
a final! St3nd being fet under each Ball, with the 
Leaf-Brafs on it, the Tube being rubbed, and held 
near his Feet, both the Corks attraded and repelled 
together ftrongly. The Length of the Poles were 
each of them about feven Feet. Then the Boy was. 
laid on his left Side, and a Fifhing-Rod, of near twelve 
Feet in Length, given him to hold with both his 
Hands ^ there wasafmall Ball of Cork at the End of 
the Rod, that was an Inch and three quarters Diame- 
ter : Then all Things being prepared, the Tube held 
near the Boy's Feet, the Cork Ball attracted and repelled 
the Leaf-Brafs with Force to the Hight of at leaft two 
Inches. 

Note, That when I fpeak of holding the Tube near 
the Boy's Feet, I mean over againft the Soles of his 
Feet : and when near his Head, is to be under* 
flood the Crown of his Head ; for when the Tube is 
held above, or over his Legs, the Attraction is not fo 
ftrongly communicated to the other Parts of his 
ody. 
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By thefe Experiments we fee that Animals receive a 
greater Quantity of Ele&rick Effluvia, and that they 
may be conveyed from them feveral Ways at the fame 
Time to confiderable Diftances, wherever they meet 
with a PafTage proper for their Conveyance* and there 
exert their Attra&ing Power. 

In thefe Experiments, befides the large Stand above- 
mentioned, I made ufe of two fmall ones, which, as I 
found them very ufeful, it may not be improper to de- 
fcribe them. The Tops of them were three Inches 
Diameter ; they were fupport ed by a Column of about 
a Foot in Hight, their Bafes of about four Inches and a 
half: They were turned of Lignum vit^e ^ their Tops 
and Bafes made to skrew on for Convenience of Car- 
riage. Upon the Tops were pafted white Paper. 
When the Leaf-Brafs is laid on any of thefe Stands, I 
find it is attra&ed to a much greater Hight than when 
laid on a Table, and at leaft three Times higher than 
when laid on the Floor of a Room. 

June 20, I made the \ following Experiment, Jhe*w» 
ing that the Attraction and Repulfion is as Jtrong> 
if notjironger* and that the Effluvia may he car- 
ried to great Lengths , "without touching the Line 
by the fube. 

There was taken a Line of Packthread 1,3 1 Feet in 
Length } it was fupported on two crofs Lines of blue 
Silk ^ the Diftance of thefe Lines was near eighteen 
¥eet. About four Feet below one of thefe Lines* 
was put up another Silk Line of the fame Colour : To 
this was tied one End of the Packthread ; at the other 
End the Ivory Ball hung ; the Line was returned over 
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the crofs Lines thirteen times ; then the Lea&Brafe be- 
ing laid tinder the Ball, upon one of the fmall Stands, 
and the Tube excited, the Ball attracted and repelled 
to the Hight of one of its Diameters, which was about 
an Inch and a quarter. 

I have, by feveral Trials lately made, found that 
rubbing the Tube, and putting it up between the Re* 
turns of the Line in feveral Places, before I go with 
the Tube to the End of the Line, much facilitates, and 
caufes theAttradion much fooner than when oneftands 
with the Tube and applies it to the End of the Line 
only. 

About the middle of July / went into the Count ry, 
and Auguft i, at Mr. WhelerV, we made the fol- 
lowing Experiment % being an Attempt to fee how 
far the Ele&rick Vertue might be carried forward 
in a Line* without touching the fame* 

This Experiment was made by carrying the Line 
out of the Great Parlour Window into the Garden, 
and down the great Field before it. The Line was 
fupported by fifteen Pair of Poles ; each Pair had a 
Line of blue Silk ti€d from one Pole to the other, the 
Length of about four Feet, equal' to the Diftance of 
the two Poles: About ten Feet from the Window 
there was a Silk Line put up crofs the Room, upon 
which that Part of the Line hung that had the Ivory 
Ball upon it. Below the crofs Line of the fartheft Pair 
of Poles was placed another crofs Line, four Feet from 
the Ground, to which was fattened the other End of 
the communicating Line, as mentioned in the Experi- 
ment above : Then the Leaf-Brafs and Tube being pre- 
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pared as ufual, the Tube being held over the Line at 
feveral Diftances, beginning towards that End where 
the Ball hung, and fo proceeding towards the farther 
End of the Line, the Leaf-Brafs was attra&ed at the 
Stations not exceeding two or three hundred Feet, pretty 
ftrongly ; but ffcili grew weaker as we came towards the 
farther End of the Line : Yet even at the End of the Line 
the Leaf-Brafs would be lifted by the Ball, when the 
Tube touched the Line, whofe Length was 886 Feet. 

I fhould now have given fotne Account of the Dif- 
coveryjl made the laft Year concerning the Attra&ion 
of coloured Bodies, (hewing that they attrad more or 
lefs, according to what Colours they are of, though 
the Subftance be the fame, and of equal Weight and 
Bignefs ; only I -{hall obferve, that. I find the Red, 
Orange or Yellow, attract at leaft three or four 
times ftrpnger than Green, Blue or Purple : But ha- 
ving very lately found out a new and more accurate 
Method of making thefe Experiments, I muft beg Leave 
to proceed farther with them* before I communicate 
them. I am, 

charter-Houfe, four Humble Servant \ 

Feb. «, i73f# * 

Stephen Gray, 



VI- Cur- 



